many chronic disease self-management interventions (Locke & Latham, 2012) . Goal setting works to increase behavior by enhancing the direction, self-regulation (use of tactics), and persistence of task-directed effort (Locke & Latham, 2012) . In general, goal setting is thought to result in higher performance for prolonged periods of time in behaviors of interest (Latham & Locke, 1991; Locke & Latham, 1990) . In controlled trials, collaborative goal setting with a coach or professional has been shown to improve total cholesterol, blood pressure, body mass index, physical activity levels, and smoking rates among cardiac patients (Butler, Furber, Phongsavan, Mark, & Bauman, 2009; Redfern, Briffa, Ellis, & Freedman, 2008) , and glycemic control, blood pressure, low-density lipoprotein levels, physical activity levels, and fruit and vegetable intake among diabetes patients (Estabrooks et al., 2005; West, Lagua, Trief, Izquierdo, & Weinstock, 2010) . Future research to inform the effective practice of goal setting suggests further investigations of which audiences and health behaviors are best suited for goal setting interventions and expanding our understanding of key moderators of goal attainment (Locke & Latham, 2012) .
We could only locate one study that examined goal specificity and goal achievement with relation to asthma outcomes (Smith et al., 2013) . In an Australian community pharmacy setting with pharmacists and patients developing collaborative goals, goal specificity was found to be strongly related to the achievement of goals and asthma control (Smith et al., 2013) . In practice, some studies have found that methods of goal setting paired with clinician collaboration have improved asthma-related strategies of care during scheduled physician visits (monitoring peak flow, writing asthma action plan, and collaborative goal setting; Mangione- Schonlau et al., 2005) . Although collaborative goal setting has been studied extensively, its utility in asthma selfmanagement interventions across diverse populations is less well known. We could not locate any studies that have examined dispositional factors (via demographic and potential clinical characteristics) that may lead to goal attainment, and the use and type of actual strategies enacted (e.g., method of achieving goal) as a potential moderator to achieve goals and health outcomes. Such information would better inform for whom goal setting is most effective, and how and where other behavioral strategies may need to be considered for improving self-management in the context of asthma.
African American women with asthma provide a unique population to examine goal setting, goal attainment methods, and relationships to outcomes in a high-risk population. Women have a higher asthma prevalence than men, and the highest asthma burden is evident among African American women compared with all other subgroups (Centers for Disease Control and Prevention, 2012) . They experience more hospitalizations and emergency department visits compared with other subgroups (Centers for Disease Control and Prevention, 2012) . African American women also face the greatest challenge with self-management and are more likely to perceive treatment costs as a barrier to obtaining the resources they need to effectively self-manage their asthma (Centers for Disease Control and Prevention, 2012) .
Further investigation of the use of goal setting methods in asthma self-management interventions may better equip patients and health care providers to use more specified strategies that lead to improvements in outcomes including asthma control and urgent health care utilization. The purpose of this study was to (a) describe demographic and clinical factors associated with goal attainment in an asthma self-management intervention within a high-risk group, particularly African American women; (b) determine whether utilizing a particular method was beneficial in goal attainment; and (c) examine the relationship between the types of goals set and methods used to achieve goals and asthma outcomes. We explored these questions from the evaluation of a telephone counseling asthma self-management intervention that incorporated collaborative goal setting.
Method

Data Source and Sample
This study used data from 212 African American women in the intervention arm of a randomized control trial evaluating a telephone-based asthma self-management program that utilized goal setting as part of its intervention approach. Details of the trial are described elsewhere (Janevic et al., 2012) . The program used a highly tailored telephone counseling approach to address both specific cultural factors affecting asthma and female sex and gender factors on asthma control, evaluated over a 2-year period. The intervention is based on principles of self-regulation in chronic disease management (Clark, Gong, & Kaciroti, 2014) , which required participants to identify a problem, observe their behaviors, set an asthma management goal, identify steps to achieve their goal, track their progress, and identify appropriate rewards. Participants completed five sessions via telephone communication with a health educator over the course of 3 months. The first five sessions were conducted approximately 2 weeks apart. A final sixth session ("booster session") was conducted 6 months after Session 5. Previous trials utilizing a similar intervention approach have shown that participants become self-regulating in their chronic disease management over the course of this Time Frame 5 contact sessions (Clark et al., 2009 ). All study procedures were approved by an institutional review board (IRB Study HUM00033784).
Primary recruitment took place through the university health system. Eligible participants: (a) self-identified as African American, (b) were 18 years or older, (c) had telephone access, (d) were not pregnant, and (e) were listed on the asthma patient registry, within the registry of Blue Cross Blue Shield, or cared for by health system provider. Figure 1 shows the randomization diagram. All participants provided written informed consent for participation.
Measures
Data related to goals and methods used to achieve goals were collected by the health educators on standardized forms during telephone counseling sessions. Clinical, demographic, and outcome data were collected through surveys via standardized telephone interviews by trained interviewers at three time points: baseline and 12 and 24 months postbaseline.
Primary outcomes included goal attainment, asthma control, quality of life, and frequency of nighttime asthma symptoms. Independent variables included demographic and clinical variables, methods used to achieve goals, and goal type.
Goal and Goal Attainment Methods. Throughout the intervention, participants identified one short-term goal in Sessions 3 and 4, followed by one long-term goal in Session 5 with the guidance of a trained, health educator. Goal attainment strategies perceived as most helpful in goal attainment were identified retroactively during Session 6. In this final session, participants were also queried whether they applied their goal attainment method to other issues in their life, whether they believed the goal attainment method may have utility in managing other chronic conditions, and if so, in what ways.
Goal Achievement. In the final session of the intervention, participants were asked if they met the final goal that they set (yes/no).
Asthma Control. Asthma control was measured using the fiveitem, validated Asthma Control Test (Schatz et al., 2006) .
Asthma-Related Quality of Life. The validated, 15-item Mini Asthma Quality of Life questionnaire assessed activity limitations, symptom frequency and intensity, and emotional functioning to provide an asthma-related quality of life score (Juniper, Guyatt, Cox, Ferrie, & King, 1999) . Higher scores indicated a higher quality of life.
Symptom Frequency. Participants were asked the average nights over the past month they experienced asthma symptoms.
Demographic and clinical data were also collected including age, educational attainment, household income, marital status, insurance type, social support, asthma-related financial burden, and employment status. Clinical variables included asthma control, frequency of symptoms, quality of life, social support ratings, specialty of care, number of chronic conditions, medication type and number, and a depression score reflecting depressive symptoms measured on the CES-D 8 (Radloff, 1977) .
Analysis
A sample size calculation was done at the design stage to determine 420 participants needed at baseline (210 women in each treatment arms) using the primary study outcomes of emergency department visits and hospitalizations in a period of 12 months. This calculation took the issue of missing data into account at a 30% attrition rate over 24 months and a loss of five women per group due to pregnancy. This sample size would allow testing of other study outcomes with a similar or higher level of confidence.
A total of 1,315 women were initially approached. Of those, 843 women were successfully reached via telephone and mail, and a total of 444 (53%) women consented to participate. At the end of recruitment, 422 of those who consented to participate provided baseline data and were subsequently randomized to intervention and control arms of the trial. The analysis of this study comprised data collected at three time points from the 212 women randomized to the intervention arm of the study (76% retention rate).
Goal setting data were numerically coded into categories. All short-term and long-term goals attained were summed to calculate a variable representing the total number of goals achieved over the course of the intervention. Asthma control scores were summed and classified into three categories: well controlled, not well controlled, and poorly controlled based on the National Asthma Education Prevention Program (NAEPP) guidelines and analyzed as a continuous variable as an outcome in regression models. Self-reported responses of symptom frequency were classified based on NAEPP guidelines (National Asthma Education and Prevention Program, 2007) .
Means and frequencies were computed for all categorical clinical and demographic variables and to describe the goal setting and goal attainment methods used by participants in the intervention. Frequencies for the short-term and longterm goal themes sum to numbers larger than the number of women in the intervention arm of this study for several reasons. First, participants often set more than one long-term or short-term goal at each goal setting session. Second, over the course of the intervention, participants made two separate short-term goals. For analysis purposes, goal themes for these two separate short-term goal setting sessions were collapsed into one category.
Student's t tests for continuous variables and contingency tables with chi-square and Fisher's exact tests for categorical variables were used to examine differences in demographic and clinical factors among women who attained their longterm goal compared with women who did not.
Multiple variable linear regression analysis was also used to examine whether the use of a goal attainment method was predictive of the number of goals achieved over the course of the intervention. Models were adjusted for age, social support, employment status, educational attainment, depressive symptoms, and frequency of asthma symptoms.
To examine whether using a goal attainment method resulted in greater improvement in outcomes at 2-year follow-up among intervention women, mixed model regression analyses were used for continuous asthma outcomes (asthma control, asthma-related quality of life), and a generalized estimating equation (GEE) assuming a cumulative logit model was used for categorical outcomes (frequency of nighttime asthma symptoms). Models were adjusted for age, education, number of chronic conditions, depressive symptoms, and intervention completion.
Last, to examine which goal and goal attainment methods identified by women in the intervention resulted in greater improvements in outcomes at 2-year follow-up, mixed model regression analyses were used for continuous asthma outcomes (asthma control, asthma-related quality of life), and GEE assuming a cumulative logit model was used for categorical outcomes (frequency of nighttime asthma symptoms). Since several factors were found to be associated with the chance of dropout, as well as the presence of intermittent missing data, the assumption of data missing at random was used in the analysis. The method of inverse probability weighting was adopted to incorporate the chance of missingness in all GEE analyses. Goal types with frequencies greater than or equal to 10% were included in the mixed models. Models were adjusted for age, education, number of chronic conditions, depressive symptoms, and intervention completion. An interaction term of each goal type or goal attainment method by time was included in models to examine the effect of goal type and goal attainment method on asthma outcomes over time. Alpha values of .05 or less were considered statistically significant for all analyses. All analyses were computed in SAS (Version 9.4).
Results
Sample
The average age was 42.1 years (SD = 14.8). Of the 212 women who participated in the intervention, 20% (n = 42) obtained a high school diploma or equivalent, 51% (n = 107) had some college, 68% (n = 144) were employed. Forty-seven percent (n = 100) reported having private insurance. More than 67% (n = 143) of the women reported being head of their household, only 29% (n = 61) were married, and they reported a moderate level of social support (3.0 [SD = 1.1]). Fifty-three percent (n = 112) of participants perceived financial burden with their asthma care, which is undoubtedly related to the low annual household income reported by the women.
Clinically, 31% (n = 67) of participants were classified as having well-controlled asthma. Thirty-five percent (n = 74) of women saw both a primary care physician and an asthma specialist and 58% (n = 122) of participants saw only a primary care physician. On average, participants were on 2.7 (SD = 1.4) medications and reported 3.95 (SD = 2.69) other chronic conditions in addition to their asthma. Average quality of life rating was moderate (4.7 [SD = 1.3]), and the mean depression score was 7.47 (SD = 5.53), suggesting a clinically significant level of depressive symptoms that would suggest psychological distress (Huba, Demographic and clinical characteristics associated with goal attainment included education (p < .01) and depressive symptoms (p < .01), with those with higher education and fewer depressive symptoms more likely to achieve goals (Table 1) .
Goal and Steps Identified to Manage Asthma
When considering the long-term goals among the 212 participants, 22% set a goal to increase physical activity, 20% set a weight loss goal, and 10% set a goal to either increase awareness of asthma triggers, to reduce symptoms while performing other activities, or to take medication regularly. A similar breakdown was evident for short-term goals. Twenty-seven percent of participants achieved one goal that was set, 36% achieved two goals, and 18% achieved three or more goals (Figure 2) .
Sixty percent of participants used a goal attainment method to achieve their goals. Twenty-seven percent reported following the plan developed with their health educator, 8.1% reported reducing smoking behavior, 14% reported increasing physical activity, and 18% reported making appropriate dietary changes. Sixty-nine percent applied their goal attainment method to other issues, including multiple asthma management issues (49%), financial and employment (10%), and other dietary changes (8%). Application of the goal attainment methods to other chronic conditions was reported by 89% of the participants, and was most frequently applied to the management of diabetes (16%), hypertension (16%), and weight loss (15%; Figure 3 ).
All individuals who reached their goal used a goal attainment method. Method utilization also resulted in more goals 
Asthma Outcomes
After adjusting for age, education, number of chronic conditions, depressive symptoms, and intervention completion, use of a goal attainment method was not found to significantly affect asthma control, quality of life, or frequency of nighttime asthma symptoms at follow-up (Table 2) .
After adjusting for age, education, number of chronic conditions, depressive symptoms, and intervention completion, no particular goal (related or unrelated to asthma management) or goal attainment method was found to significantly affect asthma control, quality of life, or frequency of nighttime asthma symptoms at follow-up (Table 3) .
Discussion
This is the first study we are aware of to examine the utility of goal setting in a high-risk population with asthma, specifically African American women, and whether certain types of goals and goal attainment methods led to goal achievement and improved outcomes. We found that those with more education and fewer depressive symptoms were more likely to achieve goals, and all individuals who utilized a method to reach their goal actually achieved their goal. Utilizing a goal attainment method also led to more goals being achieved, regardless of education and the presence of depressive symptoms. Given the extensive use of goal setting efforts in selfmanagement education, the findings from this study suggest that their strategic use provides important mechanisms for enacting behavior change.
Contrary to our expectation, no associations were observed between self-identified goal types and goal attainment methods and asthma control, quality of life, and frequency of asthma symptoms at follow-up; in other words, successful goal attainment did not translate into improved outcomes. Several factors may explain these findings. First, goals identified in the intervention by participants tended to be general and, in some cases, less obvious to the management of asthma. Other work has shown that goal specificity is a stronger predictor of asthma control than goal achievement, whereby specific goals were positively associated with better asthma control (Smith et al., 2013) . Second, goal attainment methods were queried retroactively at later sessions of the intervention; thus, their active formation was not part of the collaborative process between the participant and health educator when goals were set. This may have resulted in potential misalignment between goal set and methods used, or missed opportunities to provide more structured methods. It may be that longer follow-up time is needed to show changes in outcomes, or there may be other mechanisms that demonstrate the association between the goal set or goal attainment method used and outcomes rather than the goal or method itself.
The null findings may be attributed, at least in part, to the high morbidity evident within the study population. While the sample population was identified as one with asthma, it turned out that this population is potentially better characterized by one with multiple chronic conditions (MCCs). More than half of adults with asthma manage MCCs (Patel, Janevic, Heeringa, Baptist, & Clark, 2013) . On average, women in the sample were self-managing approximately four additional chronic conditions with asthma. Other qualitative work suggests the presence of comorbid conditions in African American women negatively affects perception of the importance of asthma selfmanagement activities (Janevic, Ellis, Sanders, Nelson, & Clark, 2014) . Other work in the goal setting literature has suggested that goal setting may be undesirable for the manger performing complex decision making unless accompanied by some method of task strategy shaping and development (Locke & Latham, 2012) .
The majority of goals set by women in the intervention were related to weight loss and physical activity. In addition, the majority of women applied their goal attainment methods to both other areas of their life (e.g., financial management) and other chronic conditions they were managing such as diabetes and hypertension. Common concerns with selfmanagement that individuals with MCCs identify are often linked to functional challenges and are not disease specific (Liddy, Blazkho, & Mill, 2014) . Goal setting has been shown to be a feasible tool to facilitate patient-centered care among individuals with MCCs (Toto, Skidmore, Terhorst, Rosen, & Weiner, 2015) and may have implications for self-management support as a common unifying framework for the growing population with MCCs. How goal setting can be strategically incorporated into self-management support with MCCs to improve outcomes for the case condition and other conditions is a ripe area for further investigation.
Several limitations were evident in this study. Data were self-reported; therefore, it is probable that some responses do not reflect actual circumstance for variables where comparison data were not available. This was a secondary analysis of data from an evaluation of a telephone-based self-management intervention. As a result, the data used to analyze the questions of interest in this study were limited to what was available and how it was collected, although intent-to-treat analyses were employed. Participants developed goals in collaboration with trained health educators, and possible turnover of study personnel or fidelity of intervention delivery may have affected the types and specificity of the goals set. As previously mentioned, goal attainment methods were queried retroactively at later sessions of the intervention and was not a more prominent component of the original intervention. Lack of face-to-face contact could potentially have some influence on goal achievement, as other work has shown that some individuals benefit more from in-person intervention (Clark et al., 2009) . Finally, as this study population consisted of low-income African American women in Southeast Michigan with high comorbidity, findings are not generalizable to all African American women with asthma or all individuals with asthma.
This study also has several strengths. First, it describes characteristics that are more conducive to goal attainment in an asthma self-management intervention targeted to a population at high risk for poor asthma outcomes, specifically African American women. Second, this study further highlights that using goal attainment methods can facilitate greater attainment of goals. Last, this study revealed that effective goal setting strategies in self-management interventions require further inquiry when the population has complex health needs beyond a single disease.
These findings have several implications for future practice and research. Our findings suggest that health educators and clinicians may consider more targeted and specified efforts when incorporating goal setting into self-management support for individuals with asthma with complex health care needs. Goal attainment methods may be critical and beneficial to establish when establishing goals given their high correlation with goal attainment. Future research may consider prospective study designs to further explore what goals and methods are most helpful to complex patients. Future research might also explore the mechanisms through which goal achievement and goal attainment methods can lead to improved health outcomes in order to further facilitate targeted efforts at using these strategies in behavioral interventions and clinical practice.
In conclusion, we found that using goal attainment methods led to greater goal attainment. Goal attainment alone did not translate into improved asthma outcomes in our study sample. Further studies are warranted to assess the complex challenges of self-management in chronic disease patients, especially those with MCCs and how goal setting and particular goal attainment methods can be strategically integrated into self-management efforts to improve health endpoints.
